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to this view the breadth of a reef ought, in some degree, to be a
measure of its antiquity.
To the obvious objection that this explanation requires the existence
of so many volcanic peaks just at the proper depth for coral-growth, and
that the number of true atolls is so great, Sir John Murray replies that
in several ways the limit for the commencement of coral-growth may be
reached. Volcanic islands may be reduced by the waves to mere shoals
(Fig. 191), like Graham's Island, in the Mediterranean, and the recent
volcanic islands in the Tonga group above described (p. 334).1 On the
other hand, submarine volcanic peaks, if originally too low, may con-
ceivably be brought up to the coral-zone by the constant deposit of the
detritus of marine life (forarainifera, radiolaria, pteropods, &c.), which, as
above stated, is found to be very abundant in the upper waters, whence
it descends as a kind of organic rain into the depths. Sir John Murray
holds also that the dead coral, attacked by the solvent action of the sea-
water, is removed in solution both from the lagoon (which may thus bo
deepened) and from the dead part of the outer face of the reef, which
may in this way acquire greater steepness.2
Professor A. Agassiz has arrived at similar conclusions from an
extensive series of detailed explorations among the coral-reefs and sub-
marine banks of the West Indian seas and the Pacific Ocean, and the
Great Barrier-reef of Australia.3 He believes that barrier-reefs and
atolls have arisen without the aid of subsidence, upon a platform pre-
pared for them by the upward growth of submarine calcareous banks,
under the most favourable condition of ocean - currents, temperature,
and food.
Observations have now multiplied which prove that in many places where at oils
exist there has unquestionably been a movement of upheaval. Corroborating the
original deductions of Semper and Rein, Professor A#a,sm has shown thai; in the
Pacific Ocean upheaval has extended over the whole of the Fiji group, where it has
exceeded 1000 feet in amount, and has uplifted a masts of Tertiary coral liferoiiH lime-
stone, which in the Tonga islands forms a cliff more than 1000 feet high. He has
observed that the islands, where not volcanic, arc mainly made up of thin limestone,
which must at one time have had a wide extent, and that in the Tonga, Society and
Cook groups the recent corals have played no part in the formation of the. land, but,
form a mere thin crust or shell on platforms which have been levelled for them by the
sea, either in the Tertiary limestone, or in volcanic rocks.4 He ban noted abundant
terraces marking former shore-lines at successive elevations. On the island of Nine
(or Savage Island), to the east of the Tonga group, three such terraces oee.ur at heights of
5 to 10, 50 to 60* and 90 to 100 feet, while far to the north, on the island of Rota, at the
1  Sir W. J. Wharton (Nature, Iv. 1897, p. 390) believes that the, .sea can out down a
volcanic cone to below 20 fathoms, and that in this way volcanic peaks which readied sea-
level may be reduced to the depth required for coral-gro-wth.    For examplen of the rapid
levelling down of new volcanic cones by the waves and the reduction of an inland to a
sunken reef, see ante, p. 333 et seq.
2  Proc. Roy. JSoc. Edin. 1880, p. 505, ante, p. 566.    AH already .stated, Professor Agassi/,
also attributes great importance to this solvent power of the sea in lowering the, level of dead
coral-reefs and limestones.    Bull. Mits. Corny. Zool. xxviii. (1896), p. 3U.
3  See the list of his contributions to the subject cited on p. 614.
4  Mem. Mus. Comp. Zool. Harvard, xxvi. (1902), p. 34.